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1. -SBttTiffl6-&we«'P*t), 

2 . U # v F t «FSWKfflSfffflf a c Rj&&E?U*Efc#tJ c t *flF«i: 

3 . V#VYb ftSWKfflSflUBT * c t ft^t&fcEW, 'J =T 7- * 

* f w 7" >j *v 3 > let o zfi«ffi%jgis-r s c t tfniBB&Eanffc 
f 3 te«©#?. 

*3«i4:%1#ffl4:-rs!i»*5l3Xtt4K:ffi«0»?. 

6 . 2 -DO) a t t <g£EflJIHfc L < h^VXiiK'/yOU^K-XO 2 o©B 
WE?iJiaoffl5ffi1$S«lB«*t «fc fJ^figStlS^IJXttR K 2 CO p a r A^^tf 

c awsgi i taH«<D#?. 

7. Y^f?-^«f3C fctfnJffi&R K20MS?i p a r tcfefef 5 m r 
s IB^Mt^frc t fcftafcfsafc&B 1 *^ 6 ©v^ti*^-Wk:|HI8o»? 

8. =frffi»£?!&%ai, a^XttWE^BWJlfca-F-f 

1 0. «#Lft»«TiStt^l5^7°n^-^-Stf^¥^-5^-^-©»T 
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1 1 . a ) mm&Rxfmti k * t> v- * -ae? t , 

b) im^icmm^nr^immmm^^mic-n, z~Dnmmt. 

c) t8IHE5iJb) ©HKEBSft, m»«IlfiTffitt&K¥7°o^-£-Rtf 

i^x; ft*«c i 3£Ett©ffl«*DNA. 

12. SfimStoffi&a.fcnJffitc-rsE^ Unyft-lfOWfW^ 
fi»*.«^rtB4K>JT**ci:*1«»fc^*||*g( 1 oxti l l fcHEKOffl»«. 
DNA„ 

1 3. 'J3^i;^— tfS«A7r-yo-fy5 l ^5-1f07r5'J-atfh5VX 
*V>T n 3.C0 U'/M-XC7 7 5 U -A^jBRStl* C fcfc^t-f 
111 2fCl2*c<Dffi£*DNAo 

ci:*#i4i:-f3W*g|i o^e l 3 A 0 

i 5. &mmm®&xmmc.-tzmwtW7-v*7 7- 

S>OIB£E?J aj^ttBS3*E9Jfr5*tf StiSc t^mt^SHSsRil 1 4 t 
f2«©ffi$*DNA 0 

16. mmmm®zz^ii&c-fumtf>^9-v*yT-i?\, P22, o 

8 0, PI, HP 1X&77X5 Hp S AM 2 fc L < tt 2 ©*g£E5»JXttil§*e 

5<j*^«j/s*h« c tmmttzmmm 1 5 £ibm<di§&* dna„ 

17. ffl5ffi^S«fflJft**prffilc-r5E?<J«<E?lJ»^l, 2, 6, 7, 8, 9, 
10, 11, 12, 1 3Xttl 4<OE5iJ«^SPXti-W*-&tyci:*^Faii:-r« 
USUI 6fcB2«<OffiSi*DNA. 

1 8. (a) «SliBj£&tf«^cJ:»)v-*-jI£?i:, 
(b) ll^fatlBB2ft/c77-S>'A, P2 2, 0 8 0, PI, H P 1 X«7°^ 
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X3 Fp S AM2fcL<&2fr5^gnS/S»rU:fr7 7-i*P a t t P Stf 
a t t B ga?iJ£, 

zmi&ztizctmmtvummi sic 

IBttOT^X? K. 

2 0. a5ffi^S«ffi»**Bl«fc-r*B5>J*V^-rij*7r-^P li^iW^ 

2 1. (a) «IBa[3SliejS&r/«^K«J:t)V-*Hiefi:, 

(b) »5iiaKHl*tlfc/^7 L y*7r-s;oilS»|fil5«K>J ( 1 oxPl iff 
) i:, 

(c) fuf2I2?iJ (b) ©HfcEIISfU n|¥L»l%l«T'?gtt&e¥^nt-^- 

2 2. 3Sffl1#S«fflaSA*RlffiK^-aia5iJ^h5vx#V'yfr5BIS|*nsc:i: 

1 0^6 1 3 0V^fnfr-9HcE«0«**DNA. 
2 3 . SBffi^SWIiSiAi&Rr^tCf SEW T T n 2 1 

KttTn j 2 2 <PU V^;l^-^OB«EWXaillW©!Ifr6*a«h* C fc* 
#Mfc1-SH5RIl 2 2 {CiaScOffl^K. D N A 0 
2 4. gWi#M«l^x.^pJfgtt5ffi?iJ*WiJS^l 5 ©IB 

Tijo^asxtt-ffls&stri: tzw&t?m$.m2 3fcaa*©ffl**DN a. 

2 5 . Wtt«S«fflft**Rl)IBCt*E5<Wr7X3 F R P 4 03 pa r WWfrS 
DNAo 

2 6. y^Kk^Sttt*aSf^ffl^*<:i:!!i»priiB4BW*MtfttJCi:««« 
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t?%m&m (D^^-mctmnmmz. d n a„ 

2 7. ( a ) «S|gjS&tfif£fc: <fc »3 

(b) )ttj?iRiK:EBstifca!tti#MWfi»A*nii6K-ra 2o<DE?ijh, 

(c) tuiBE?ijb) (Dmcmwzntciim-tntjm&TRzfVJSyh-mm 

2 8. ( a ) aajyejSiRtf «k o v-*-ae? t x 

(b) m^fiiKEBstifcaisffi^awfflSiASrBr^fra 2o©E*Ufc, 

(c) mnEiayij b ) oHtaB«*nfeiafiaio*fflae?Rtfv;i/^v-*» 
aw a c * a^*B4 r k 2 p a r 

2 9. ( a ) «iS!jgj&KL tf J: D v - t , 

(b) mmcmwzntcmmmmm^mictz 2o©ew4:, 

(c) flHEETUb) OHKEBStlft 1 afiLhO^fflae?, 
-T§Ci:A^tg^RK2cO»<E?ffip a r(Ci*nmr sEMRtf'JjffyFfc 

fifSfitfii^tac t^Rifig-a:B5ij*^tyii fc^mfc-ra^xs f. 

3 0. (a) ««BjftatflidlcJ:»)v-*-3ie?i:, 

( b ) mfaicmmznrcj >f y?-- t?te#ttt^»ji«^**i^fc-f s 

( c ) fufBIH^iJ b) ©BBfcEBSftfc 1 a«±©£ffl»£f J: 0 U # 

> f mmm^mmmt* c i:^Ritg%E?ij^tf c t ^mt-ra^xs 

Fo 

3 1. 'J^yKt1tS«tfflSflFffl'rsci:A^RlfiE4K»j3S<S«W2^&50^ 
?*ifr-3IKiH*<DK*y-e«&3 c i:*W«i:-r5a8*a 2 7, 2 9RD*30 

5. Fo 

3 2. m*m 1 4, 2 7, 2 9atf3 0Ol#^m^-«CE«oy5X5F** 
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3 3. immi 0tE«OfflftADNAOlfflK±O3tr-*JtoyyAfc»A 

ufcffl»Aaiifi. 

3 4. ffliBT?*sc:fc*«F«i:-r*iB*«3 2 XJ* 3 3 {cfa«©ffl^ 

3 5 . HSffllfiT 36S C £ f ?>fiW?5i 3 2Xli3 3 C|B«Offl«*«Blfi 

3 6. *H®D 1 2 1 0HP-pS*dfc*f$»fc-rSil#«3 4 fciBffiOfflgSS. 
HUB. 

3 7 . M$g 1*6 9 <DWttiP-mK.WM<Wl>k <fcfeiaODN Aih?** 
3 8. 0tiEIS(O«»ADNA*^«y«±fflllfiS««8*, glH£#Jl«ffi 

tUmm 1 fr£> 9 O^f tU^-fllKIBBOD N A»?oaBEWffi. 

3 9. £^li!!tt*fttfffi$«3 2te*otni&o««ttT««c2:4H$tt2:-r 
«M*B3 8li:Ett<D#&. 

4 0 . «ittllfi«««*^*W 3 3 KIHiK<oaiflaoig««I-pa6 § £ t mmt? 
4 1 . U 3 y H'^— If £ ©SftHtf, fufSU 3 >t£^— g(0»e?*^ty 7 7X 5 

4 2. 'J3>trt- tf^OSMW, e±«*t#ft1-5WI2U3>lf^— tffc 
m 3 8 fr£ 4 0 (D^f ftfr-WK!B«©#fe 

4 3. ii±fflfla^iaasiifiisTt»ssn«U3vif^--ifoae?**oy>'A 

i£#i*tir3If;j<i|t4 2fc3H«©£ffi. 

4 4 . ffiffl-r s^ifflflaA^suEu 3>ft- tfoaie?*^tr»B7 
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4 5. fmnmm»ttjvzvuwm?&ct&nim:v tm 
im 1 1 kbro^5X5 KnaHb«»Ms 

«c f:*1#a^-r5»*« 1 tot 9©^-fn^-«CiB«©DN A ^OSlit 

4 6. S^lt-'J'^O^iiaWWSiaBSr^tfCfcSltafc-raffl^S 7X«4 

5 E32«©^ffi. 

4 7. 5^-9— *;l/*^*-rs»fl£*. «^KJ:*)3atftt^7hLrc1tS« 

4 8. m^j^o^mc^yhu 
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SlKBiAbtfectl 1 flW^fcit»^ye#*ALTfcJ:l/\ DNAI4 

Miiafcfct#ttfc:*r8!n?*5tf, fit*** $SL MSttfOiK^A^ 

£S (fftfflCO^Tte B ehr, 1993, Co UeniWagne r, 19 

9 3#I)„ c©«fc 5 lWtt, DNAfc«KijtiB*»i«-r*«:i:ii: 

Z.*)\m?%il1-*y CJylA*f!>A, DEAEf*Xh7>f) T'&tK 

cflaidftajRttiiiiiBKit) rjt*j $txst#Ae»nSo dna*b?>&#» 

M tli^T^ 'J V-ATt>^\ £fiJuie?«A"^ DNA fc£ 

n5oaTFf±aiflaii<D»«^fi:fflsfffflbfc», M»&;i;ii-r£c: t^ts 

(DOGS, Transfectam (gflSjSj^O ) XttN- [1 - (2, 3- 
^*U-f/I/**-» 7nfcf;l/] -N, N, N- h 'J ^W^--) n^-f 
F (DOTMA, Lipofectin (fiSfifll) ) *WSCfciW«*. 
D N A^riBffiL, >J jff y F L ft # U ^ * ft** ^ 9 ^ 

1" ^ K % H»? ftTfc *) , tut 3 U 3? V K \m U-b 7* - KtS^ LTi V F+M 

e3Kft##ijffltt*«#-rafcJ6t3B«xtt3r£<oaii«fca* r^-yf-f^^j 
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ae??&aT?s«Effiffl snn^^x; ( i ) g£ t , (so 

(i i i) ^©SSIK&gftKTU (x>/M/^- s /nt-^- *'J7f-^ 
flSEJW) *t-3iaW±Oh7VX^-V*t-3. UtnU (N a b e IS, 

, > e^ae? j&arc dna *so4#rt-peai lt c oaatssja-r 
•*«*iiw»oBrt«nre**iidKtt, c©:/?*? Ktt*»r* 

t act *»aiiiB4«iB* t o * > / < n - k u»s 

K-rsstamgi: 1^1-7 r 5 y -os^witffiffl-ri^jasfflaffittiRS^ 
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G?Ofifll*«*HfclWH'r*J:5K»«>*ci:*«i&B'e**. Hfc, 75X5 
fefc&i&So ^^5F±<01t±O»iiS/^;l/|cjBH-r*l8tS^li«: 

fot, K5i L fc3HffPttfi& togl D N A A#T £ £> £ i: 

*»fmtt«ffc:, 3»Wift»Tf fflffiTOif* 0 » tt«o#ittWW«*Kttfc* 
D N A^OMaic**. *5BWfc <fc£ D N A^liH^jiTvJ^-f X 

«swt ±s d n Asmts* £ it, ( i ) mmmfcTomuwzmmm 

*KWltt«*H&tf£» (dissemination) , (2) WttHe?©£*;fttf5£ 
(3) 7'7^5FO^f&«W»fc#St-«iSftWK$(L^ttRtf/XttiJaiE 

Htc, ffl«irtOffi»«»tt^fik:Slt«|-r5ka«>&tlTif^« (Jain, 1 
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9 8 7) o fflflau^;l/-PttiS^SiMFttaifflR*3ffiiLK<l/''o St, 
K>J-ffiMIS*ilPA* (L a n d f o r d 1 9 8 6) „ *Ma577X5 

3 k b , h 5 i/*- y £ * QfflHlc&Bft E&ltf 3kbfc-r*46tf, c © 
fg»i;2«-© l t^s-rac tA^tSo ( i ) #?Sfc ( i i ) Mffioco 

to. 

for, *8sosnoitt(i, sure*?)* 1 automate? 
aha***. 

*mmts e:n&o}&*fflDNA»?<o«l®c«pic*«i45jffi, 

^g-efeD, IMSKftgWCfct), ^»Jt#J»T?«5, DNA4;lS*MgT-&f' 

T-^KWfUT$?,o co^rffitt^ist, i^waae?^ mtmmztizm 

£«HttDNA#? (5^-9— *>W ££fi5cf3„ HK, cn^oihf 
*1Sffl Sffi K «fc 5 fMSl LT t «fc U\, 

RTtg&2 
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*RTffifc-r«E?iJH:-lKK5~l 0 OttStt, J:9»$L<li5 0*fig*f*W£ 

nfc i aw±o*fflae?*^ty. «^ta«i:tt« 2o©ew*^kj;s 
iiia*DNArt-eiqi-o5' -3' ffite£ra5«:i:**ift-fSo ^woae? 

©•BfitWfflT?** (El) = *»Woafi?«HW4y5X3FT?tJ:<, SP 

tfft«© 

E«XfiWKDNA*m?&«};l,\, cne>©7^X= Ffct<fc9ll{*WfcH:, ^7 
*aW©cne.©^7^5F{i, 7°^X5F©^t^©m©5^-9- 
IB1S±*^Se»S-a:*fc«>lcjpiJffl-rsc:i:*»T?** (0 2) . 

c oj«-p, *isw©bij© i «H:w^iRUcE«*nfea«ai*swa«**niiiEfc: 

DNA(c$.§ 0 
*S£Wt «t 5SB«A D N A ttff £ L < tt^S < 1 1 

a) ffl«iB^&tf«&K±5v-*-ae?i:, 

b) j«^iRifc:Eii*nfca5ffiitswffl»«.*n[«K:-rs 2-o<omit. 
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c) fluiEEyjb) ©HKEHSttfcl«tt±©WB»£?i:, *^tr^X5K 
*»RicJ:«S€7«KIIMtc#«E-r«1$£ffl)(jl.»tt, fl* <DS3ig£0fe©T*<fc 

v\ let, ffiffl-rs^SB^ij&tfunve^— tfii, a^omji^^xKii-rs 

fcO*fiJffl1?S, U #7 7-: 5> A O-f Vr^5— 7 5 U -Xtt 

©•S^T'fi, 'Wlcyy — is A (Landyf,, Science 197 (197 
7) 114 7), P 2 2&r>*08 0 (Leong?>, J. Biol. Chem. 
260 (1985) 4468) ffl-CVf^-*", Haemophilus i 
n f 1 u e n z a e OH P 1 (HauserS, J. Biol. Chem. 26 
7 ( 1 9 9 2) 6 8 5 9), 77-^P 1 0^yf^7- tf C r e> 79X5 K 
p S AM2©^Vf ^V— if (E P 3 5 0 3 4 1 ) , X«7vX5 K2 |tOU3 
>tfr— tf p L P**lf«Ci:tfTS«. *%fflCj;3DNA^V^f'J* 

7 r- V s A yf^7-eo7 r 5 U -<oaMM$S£*fl > LTlli»*.K: J: 5*1 
iSSttSif^fctt, *«WfcJ;«DNA^{*-lRK, ilfjStWf U*7r 

h WT n 3.© 7 7 5 U -fcJSf« »J 37k"f-^ 5 STtt, '#fc 
h =7 V X # V" y T n 3_ fc L < t * h 7 > X * V 

7T n 2 1 Rci'T n 5 2 2 ©'J V;U^-X (Stark5, 1 9 9 2), /^T" 
W77-^mu©^^;W- tfG i nXtt^7X5KO';7M-X, tfl* 
tf R P 4 (D p a r 77^ V h to U V;l/-^-X (Abe r t6, Mo 1 . M i c 
robiol. 12 (199 4) 131) 5W5Cti^t5„ #f8WK«fc5 
D NA»W h 7>X4-°V>T n 3_©7 7 5 y-©3M£#g££fr LT&l$X.£ 
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E?iJtt/^-f , ;*7 7-i> , co^ia?iJ ( a t t P Rtf a t t B BBffJ) X«S§«BB 
©SteEMOiSaSlcJ: 0#6tu €©#4TtKIWffiix 

a t t P Rff a t t B BifflJ fc «, l/^f'Jt77- 7? X = K icWAft 
4«**JR©IE?y©C EPtS a t t Pj 0»JttMC7 7— >'X&77X 5 

F£#£f SKIT'S 0 , a t t B ttftJ^3SftfettEa|-g»S. 

»Sbl/^Ji:LT> fifK77-: P2 2, $80, PI, Haemoph 
i lus influenza e OHP lXtt7vX= KpSAM2feL<ti2 

8, 9, 10, IK 12, 1 3RI/1 4©B?>J©^»Xtt-»^63BR"r*i: 
mU'&Zo cn5<DE5lJl±^K, Ctl?>c07 7-v ; ©IS^E?y£0^-L4SlRl^ 

( a ) *mftXS!jS£&tf§ £fc J: 0 v-*-3te?fc, 

(b) 77-71, P22, $80, HP1, P 1X&75X5 Hp SAM 2 t 
L< It 2 ^fr^jjjftgtlS^-f 'Jt7 7-7tQ a t t P Rt/ a t t B KflJXft 

(c) tu!3iH?iJb) OIHUcBBSnft i «w±o*fflae?* 



(15) 



1 1 -5 0 0 6 1 8 



WlCffS L^mmiC «fc 3 fc , A 7 r- ^OlB^ffiJlJ ( a t t P Rtf a t t B ) 
*$tSo cnSOEJU^feO^XS FtelffcT^XS FpXL 2 6 4 8, pX 
L 2 6 4 9XlipXL 2 6 5 Cin6077X5 K^^ye^Xti'f'V 

e hDT A 77-W>f tfO#fiETfc*< ^ E3Wtl5KfflSiit 5 
ft, ^DtiiUcJ;^ ±KS)K (c) W*»«*»**«i*»WfcJ:*5--9— 

i?P 1 O 1 o x P ffittfrSSBSgftS. COiitt, C r e fcPftftl**>7<* 
ao#«ET-7?fflSK^S«tffl»ABlffi4 2 o©iS!£|«0E*E*iJfr 5±fc«|fi!t£ 
n5 (Sternberg?), J. Mol. Biol. 1 5 0 ( 1 9 7 1 ) 4 6 
7) „ ftoT, 1^£J^JK<fcafc*#Si!l!ti\ (a) ^iS^iE^Rtfil^KJ; 
*>v-*-3»£?fc, (b) ;^f'Jt77-^P 1 ©a»7SffiE«E?U ( 1 o x 

p.«w ( c ) w!2ia?u b ) omtEBstifc i a«±©*rffi*ey*stf 

7vx = KJCB-T*. 

Eflltt h^vxtfi/voy !//l^-^OB*E5iJXttSiWE5>J-p*S. »S Li^ 
MfcLTtt, h7>X*y>Tn3, T n 2 1 Rlf T n 5 2 2 OKHEyUfeftfe: 

JtmifZCttfrtZ (S h e r r a t, P. 1 6 3 - 1 8 4 , M o b i 1 e 
DNA, D. BergfcM. Howel, American Society 
for Microbiology, Washington D. C. 1989 

mcmmmnmmc & % t , *$Mi©77 x 5 f« v;i/^v-©#A«eai 

fe^ty„ CCfcSMSUtt, »* L<«77X= FR K 2©m r s (v/l/f-v- 

( a ) »WII(jBjA&CF«^ii: J: D v-*-ae?k, 

(b) 7 7— 5? A, P 2 2, cD 8 0, HP K PI X«7°7X5 Fp S AM 2 & 
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b<tt2^*»6a»?Sn*/^f-U*7 r— :*P)ftfrlq] a t t P Rtf a t t B IH 

(c) tuIBiH^iJb) ©Hfc:iEll*nftlllfiU:0*fflae?Rtf7'5X5KRK 
2©mr slH?iJ^ty7°^X= KKKtS. 
C©ffi«(4«FK:*fUlfa&«b Bt^7X5 FpXL 2 6 4 9XttpXL 2 6 5 

7^X5 H©v;I/^v~}gll6ttai8#»C^*PT«S. tfJxJi'C o 1 E 1 © c e 
(Suramerst), 1984 Cell 36 pl09 7) 
X«R K 2 ©itfi?$_p_aj:©m r s g|5fi (L. Ebert 1994 Mol 
.Microbiol. 2 p 1 3 1 ) 1^7X5 F©v;l/f-v-©#jBtf3J1J6 
Tfct), 7^X= F©^5g't4©tiin^ft-rS, fit, c e r »ttT(Q^<»ca 

^a«oyyA(cj:93-Fsti*4ao*y^i'K*^ia'p***« ceo 1 1 

om s 1990 J. Bacteriol. 172 p 6 9 7 3), m r s 
ffltaT?©»j»t ti R K 2 ©afs?^ p a r tcvy H y 

fi? p a r A frJ-Ff 5ft>v<i»flP a r A Uft&Bfc UBrV\ C©fci&, _p_ 
a r A hm r s iH?iJ*^trilf5?^_p_a_L©^SI5Xtt-g|5^fUffl'rtl«^fiJT^ 
StU^nSo #JxJf, mr s@5?'J£A7y— 7© a t t B &tf a t t P BBftJUB 
iciaHtSt, jjfc?p a r A*?©B^©7P^-»-Xttgjil7'a ; E-»- 
fr6h7yXXttS/X5ai«*4C4:j!(«T?#*. Z<D&T\ *5WJ©#£77X 
5 Fti, 

( a ) ffl&£S!i£&&rfl§£K: itiv-A -at£? t , 

(b) 77—7A, P22, $80, HP K P 1 X&T^XS F p S AM 2 fe 
L<tt2/ifr631W«n*/^rU*7r - ~7©)il7?|p] a t t P &tf a t t B E 
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(c) fu!E@E?iJb) OMfcEBSnfeiafiLhOSfflae^&tf^XSFRK 
2©mr sEWt, 

( d ) ^7X;FRK2 Ojjfc^ p a r k frgtSo 

COJ^&T^XS FO 1 fJtt^KH^lJtlBii-rS^X- F p X L 2 9 6 
0T$§„ <KDJ;5&77X = F^fiJfflLTH#0^yv-»ffi©5--9— 

f;l/04»R**J|ttp-r*J:i:* l "e**. Ht^X5 F p X L 2 
6 5 OXttpXL 2 9 6 0*jy\£tfT?;%tTV*77-i?<D'(yf-7?--&<D 
#£T£*5<^ EJUtflBgiilSfu -^T^XiS FfcSnU— 9}W£Ml£ti 

A 7 7—>'O a t t iB^iJ(D^^CDjfi^K R K 2 ©m r s m&}ZW?\?% t, 5- 

ffiiHi: I n ttt#1tlffiiftm INffl**^t4RK2©5fy/^KP a r A©f§ 
fllSTfcm r s.fflffiTlK*ABr^tCft«. ftKf, *>^7«P a r AOp^t P a 
r AtimWBSSM&tttimZ.ttlt A 7 r-^O-O-r^— IfCWHSTta. 

7?IrI1?* t) , int Rtf par A «gf ttW-tWrn^~-»~-Xtt 2 OOSIW 

C)III^[pi^IE?iJ a ttB M' attP j: R K 2 <D 2 0©JE£ftm r s E9U$tt 
itSQWfftU\ 
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wftgwffliSi*. smarts c f: mm&v ayet-etsms^s c t 

m&r? l&fyL, \z. Jfi*3iS JBI6T^±ai{fi* t #«E L T t J: ^ L . aBH^7 

t-rsfctt, ffiffl-rs u 3 >H't" e*flff^o«f^-piimfixH:«aiKWAXtt»i 

SrS)t^'147 7-v ; {C^E?%3lA-ra (M^(fMA77-i>'Xi s--c I 
8 5 7), 'Jnyet- €©ae?0«31*-b'y Hi79X5 h\ 7 7->*Xtt 

*^<07°9X5 Ymtfemmmmw-s^zcttf we**-? vim 

at, «WW«K«Blia«*«SK: h7^X7x^ hXttaSftS-B-SfeJ&fcffiffl-TS 
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(iSffiBSttitfirfotfSSfi. PIPTa*-*-©^^ 

to^bTfe, county mut^mmmmtpv n > m^mt 

«© 7 7 x = f n § «fc $ tc® KisSMmjB%«s-r § wtwkttts t mm 

SflM»*k:J:*««)HiL*ff5 (0 2) . ±y>©<fc5tc, c ©fiflTiigMuff 

£W*MM.«i'>e# (wsifiiHMSrt) n^^hn (ip-st^x? Fins 
ffiot, »SL^a8at«fc«fc, *5WJ©DNA^ttWfc*»iBjSi:v-* 
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ffifc»AT?£S. CCfiTtt, S-MuJR^AtfTniOOBWMWO^SIb 

y^^^^oa^Ofiffi^fiEffl-rSilfctfTfta (KlecknerS, M 
ethods Enzymol. 204 (1991) 139;Groisman 
E. , Methods Enzymol. 204 (1991) 1 8 0). 1« 
KJ:Otffliet77y+yn5 2 0©|ii#fiffl^i3?iJ£^£?^y 

KKliip-rS^ac, L a b a r r e 5> (Labarre J. , 0. Reye 
s, GuyonvarchM'G. Leblon. 1 9 9 3. Gene rep 
lacement, integration, and amplificati 
on at the g d h A locus of Corynebacter 
i um g 1 u t am i c um . J. Bacteriol. 1 7 5:1 0 0 1 - 

i 07) ti3«snTv^«fc3ftffl»A*=Pjffl-rs^yif#iifi»%ffifflbTfe 

y+y^T* 2ooJW^fflSSAia?iJ*^«y*-b'y hfcStr u ©g§a»ft£ 

■?Z>t%mT'ib2> (Gro i sman E. WW) „ ±i&<D£?iC^ P^H^i 
»*Jt£frffi$xJe?iJ fc <fc o T7 7 y Sttfc7 7 ^ y b 0 HI 
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#^©SiJ©§W«, ±IB©<£ 5 fcfflft* D N A© 1 fflfiLhon t?-**©-/ 
*f8iiBfcJ:M£, ±!B©<fcd&-77X5 F***Jtt»©«**IIIIBfcfcBM-S. 

cft^wi, fjt^©»- d n a mx-?% c ttmm&mmgtc'jiiiu<D& 

*U-S/a>, ^nh7^Xhi6^XttS^t^P©ffi©ffM 

(SSttT^S. «©^Ke^ti I t o 5> (J . Bacteriol.i 

5_3_ ( 1 9 8 3) 1 6 3- 1 6 8) Kffi*Oft«K:fleoT»»yf->Ai:#'Jx 
fl/>^Ja-iKDIfftTXttD u r r e n s£ (Cu r r. Genet. 18 
( 1 9 9 0) 7) ©affi^ffioTxf-by^Un-;Vi:i>^^;l/X;l/^*v'F© 

#^T?^«iijB*«rarr*c tjcfctmire**. 3-n>y^WFtt!is«f5E p 

3 6 1 9 9 l^fcfcttg:ft3b3-^tfffi8SftT^5. iWFn^U-> 3 
VtOl/^Ttt, BeckerfcGuarentte (in:Methods i 
n Enzymology Vol 1 9 4 (1991) 1 8 2) ICU-oT^B&t 

xti*«*B«fi CBS, SHflttBlflS, »«) ^*5PJfflT?#«. msoa-e-ej;?? 
BSU^fcOiU, *BSu ttm Xr-b7'r-3-feX. ->a-FttX (2. 
. p u t i d a , P. aeruginosa ) , Rhizonium me 1 i 
1 o t K Agrobacterium t ume faciens , Staph 
V 1 o c c u s aureus , _S. 

t reptomyces pristinaespiralis , E n t e r o 
coccus f a e c i um Xtt C 1 o s t r i d i um lPlfSC^? 
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yveromyceS s Sacch a romyces^ P i ch i a , Hans 
e n u 1 a ^gtfSEfcff-ega. mflJHDWBO? C H 0, COS, 

N I H 3 T 3*BflS^*¥tf«C fctfT?2S„ 

5c c ft ^O&lfifcLT Hftx^^^AOfrfiETOttft-feS/fA*** 
E±<0»» J f\ 7^*y3SSl*7A<0ffiffl*W5tlS (Ma n i a t i s 

1 9 8 9) „ sk, #te«a5# (wtca«iasi:ajRv-*-) (cw^s-rs^ 

X5 FDNAtf#ttfc£*fc#fc**fc^*ns*£fctt, F«fi{fc 

J; 5 £ MB D N A frZM lb tfA, D N A 5»St§Sllc <t -a T5jW 5 C 
i:tfT*#3 (Mania t 1 s 6, 1 9 8 9), 

>Ktti*ofeo**ijfliT*, rat* fb¥axtt«nsa*fUfflT#s 
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H«iRffi*jejs87?trSCi:*<4aE#nTV^S (HeleneB, Biochim 
. Biophys. Acta 1049 (199 0) 99 ; ##jg*4fc LT*W 
ffltfO-gPfc-rS^S^fFm^F R 9 4 1 5 1 6 2^t>#JH) . 

p X L 2 6 5 0 #Bg) o *5fflOD N A»?±fC#4t"S C ©f#£gB?iJtt 5-3 

-Z*tDNA<0^U7hA. Ti: huru-y h*mf&?%> c fc^Rjfjg&^S 
5>V (T) (R a j a g o p a 1 6. B i o c h e m 2 8 ( 1 9 8 9 ) 7 8 5 9 
) ; 

-2*iiDNA02Vl^y FA. T t b U 7°U-y ^AMlTSC fcffRjffiftT'r 
-y (A) ; 

-2*ffiDNAO^y*U7hG. Cfc FUTV-y hW&aWSC t^RTffi4^7 
^> (G) ; 

-2*llDNA<D^7b-y FG. Ct F<J7Vy HHMWSC fctfpJ^&7°D 
FVftS/hS/V (C+) (R a j a g o p a 1 6, tuUJ) . 

*y*s*, d n A^?±t#fi'r a^ssjija^yy y-wu y 5 yyew 

T*&S„ ->F J: 0s S'F->ytf7'nb:/ffcSftT^£*§££tt»tt 
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> > ^ 7 'J *V if- i/ g > K «t D EiSKffMT * 5 «fc 9 fc f § fc *6 K tt . * 

i:WSE?iJ#'J-GAA*«!ffl"TftS„ 0S*fci\ tt»GAGGtf=S«ffi*J&» 
CTTCTTCTTCTTCTTCTTCTT (IB?ijf£^5) y rf 5?^ 

7— tf lt ± o sHtttc-r 5 c * y =r ? * u*^ k mimwo 

#xp,n§o rat, *awe^K:#5W«:«»tt*y 

fco„ fct, Se*ftffiO*'J=r5f^U*^F«fc5t,iS5^pH, BPS 75X5 F 
D N A 0#)BOfel!W>av^ p H C t S. 
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L < f4#«tt©«toB145 -r -v ? X e-XftW&*l*. 

*{f S ephadex, Sepharose, Superosei) , ^'J (X 

tff-Ffc^Ttt, WfLtftt-JW 7 = >Xtt^^*>>-^*SS-p5' X» 

, mtfsJX/I/?* F, 7 5 y, *;I/**3/;k xxf/k 

> F\ JMfc->7 V5UA7)W t FS*fco$*Sfl*::*y 7 u*?- FfcJS^T 

ftxXf^K xXr;k 7 5 FX«75>|g^^tSC fclcfc 
Hfc, IBf&Lfc* 'J n*? 7 u*^ KOffitt*i»#-J-*ft*fc: 

tc * y df 5? 7 U*f- F * 4. 7 - A « / ^ 7 !) 2V €- 3 y * tttfft 
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8£{t^**-fc*l#£fe'£Tfc<fcl/\, COJ:54^*-fcbTtt, DNA 
fcaj8*»*r*cfclcJ:!)ffffl-r**^*V CJ^A^^A, DEAEt 

^ja^^*-ti-*9:K, DNA fctt^LTCttfcafcgffifclMffifcfcoft?* 

TttDOGS (T r a n s f e c t am (SSftfll) ) XttDOTMA (L i p 
o f e c t i n (mmm) ) ZmVZCkff-CZ&o DNA«iU 

f t l # y * ? * vaw #i & * n § * * 7 * > > w K «, raa s +x t fc- 

5, tfH3U5?yFt4ffilH*7**-k:lie^LTx>F'9--l' h—>Xic «t DfflgSfiC 
«£f*&jH*f5 0 *«W»cJ;*DNA»?«*y/^F^VF, x^hD# 

Aff»jR«»fK:J:5iI«ftLTfe«J:l#\ 

©EaUfifigtofcH-rSo co^ttSTtii'U fc¥Rtf/Xtt£fb*J-5V 
«P, IMSPs JWffirt* »Ml*U 851* rt, ST. 
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*awoDNA^ttiaw±o*fflJie?. w*«wiBifi*^e¥LT, » 

£T3 1ffilX±©« (cDNA, g D N A, ^J&X«:¥-&$D N A HO 
»*. 

TNFf) (FR92/ 

03120). mm*. wmmwnxtez<Dmmvaw&is<tet!mm, * 

SB? (iiifBDNF, CNT F, NG F, IGF, GMF N a FGF, bF 
GF, NT3« NT5f) , 7#V$# y>\>7%. (flSJAtf A poAK A p o A 
IV, ApoE?) (FR 9 3/0 5 1 2 5), v>X hn7-f VXfiS-v'X F 
n7-f> (FR9 1/1 1 9 4 7) , J]iJl«J«fK? ($J*tfp 53, R b, R 
a p 1 A, DC C, k-rev?) (FR93/04745), HfVI I, V 

iii, i x^o»ifl)is?^3-F-r§jie?, asae? cmtff-ss; 

Fab, S c F v|) , U F R N A (WO 9 1 / 1 9 8 1 3 ) <D£gPXte- 



co&omin^ Bmia-vymmmE p 1 4 0 3 0 smcmm 

T«W«T«m R N A R N A U 

*fflae?»± 7 * ^ y»afflae?T t a < , bp^ 7 * *y 

8156© i Wet bxiift«rei6«E*S«F*4i:s c timmtttim^f- Ffcn- 

7-Y/PX, H I V7^;l/X, B^fff^-f^X (E P 1 8 5 5 7 3) » miitm 
7^X<D#HMH^7°^ F\ XttMJl^mH^^ K (EP2592 1 2) 

-•«£, *BW©75X5K&tf$H t fcfe^Ti&i* 7^f-X «¥XttWE 

^ffl^fflae^ttMt, *««i8&x(i£to (B-smuMio tcte^raiflEf 
? x^Fximmmmzmm-fzcttf rat, aw^Dt->- 

(HPRT\ PGK, a -7 f a-^'J yf Olg?0/n€-^-) 

, *IH7-f-^y FO^n-t-^- (GFAP, fx = x tf*y^>\ 

- (0J3.tfMDR, CFTR. VI I I gK?, A p o A I ^©»£ ; F©7*CHE— 
*»-) , 3fifflNfllW7°nt-£- (tr;Vtrv»*^— ■ tr\ Vf'JX HiWMSatt 
Ili^^^K, W^M©a77^^©itf^©7°P^-?-) . XttfcBS 
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, W^^7-r/^l';UX£DE 1 ARlfML Pjte^©7°nt-^-, CMVOW 
$7°n^-£-X«RSV©LTR©7a^-£-«refcJ:0\ IK, gttflJB 

T c ft 5 © 7°n * HHttiHHfi t T t «fc v\, 

, »W«X«Ut^v/^^«ilaj£(c|gafW5»fti.^s tf-Oi/xBSfefclS 
tmitBhsaas cm aids?) 3*£trM*©£*©»*fc l < 

JWT, *SI!i«iJH:J:t}*^*MKfiflBKiKW-rs*\ Cft5©*fii60!l«:¥ft5 
BJaVPfc^T C fttc <k ^T«lJI3£MIE-f S fc©Tfci:fc<#\, 

gj_ : y/A«fi#&A,f£*-fe-y hfre>©5^+r-^V©£ji„ 

112. : 77X5 K^P>©5^-^;l/©4a= 

113 : U FK«paW*E5lJ*^ty 5^^— f yl/O^S. 

14: P XL 2 6 4 9 O«Sfi 0 0 r i : «8liS£ ! Kan : M-Hi/V 

A-afi? ; g a 1 K : * 

»«©#?* h tfJifi? ; Plac:7^ h-X^n >©7°nt-^ 
Jl_5 : 7^X5 KpXL 2 6 5 0, 7°7X = FpXL 2 6 5 0fr££jl2ft£ 
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S^-^V&tfittfiPGL 2 (Pr omega Biotech) 
ffi»JKN I H3T3Kh7yX7if->3>W5W;b->7x7- tfrStt 

mm. 5 o o o o ffloaHTF-enifi Lfc, ffflbftv^x^^ymRPRi i 

5 3 3 5T'S5c U*7xi'^>h/DNA1i^tb©Mi(i:LT^>/^Ml 
ga/cf3C0RLUi: LT^m^^-TSo 

B6 : 7°^X5 KpX L 2 7 9 3©*giL C ©79X5 FttfiSiitttfc**:/ 
U y-t^ t°'J 5i>'>^fi)ciH?iJt p X L 2 7 2 7©^7i7-W*7 h-£# 

H7 : U-> 1 ttHfi*j83b7A»S(aK}SmLfe77f S/3 S_aJ_ I ffi 

{fctttfcfiS-rs. b-y2(izi»7AiittgdiLft77?->3 vox 

mn I *fi{t*lc*fjfcf *. 3 tt=S*ffi* 5 A««£fc»tfJ Lfc7 7 * V 

a >0#JBft*fc»JW*. L^-y 4 127:7X5 FpXL 2 7 9 3©# 

BWBIHfcifcfcMlWS. V 5 Stf 6 tt*4r«««D N Afttffi5*A,D N 

08_: 79X5 FpXL 2 7 7 6O«BB<0«KH. 

El 9 : 79X5 FpXLZ 7 7 7StfpXL 2 9 6 0O«BBO«SH. 

HI 0 : ^■M^f'Jt77-^10-i'yfy7" gtf7~7X5 FpXL 2 
7 7 7M"pXL 2 9 6 OKSBYfFfflc M : SSI^D N AX«i@S>-£A/D N A 
ff)lkb7>fiv-A-„ N. I. :#8§t§. I :$§*. N. D. : 

El 1 1 : 79X5 FpXL2777R:tj : pXL296 0 tfettSTCllMTOA 
>f'J*77- -^lO^yf^" SOfflU*©***. 2' : 2^o 0/N : 
1 4^fHo M:Iffl«DNAX(iS5*A,DNA<Dl kb^I?-*- N. 
I. :#3§»„ I :SS»o N. D. : #ifi{fc, 

^bxf-i/-7A-^{C-tr->'7A^IB(cJ;i,7 0 7XS F D N A MB 
SttJHffc, y;MI«i*», 7^n-7f^f,ODNA77WyhOfMM 
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CManiatisS, 1989, A u s u b e 1 5>, 1 9 8 7) „ WiB^Jtt 
SKSeShT^S^nha-^ (Au s u b e 1 5>, 1987) tffioTlW 

SJiiiliNew-En gland Biolabs(BiolabsKB 
ethesda Research Laboratories (BRL) 
Amersham Ltd (Amersham) fr^A^ Lfc 0 

aUSKfeftoTtt, DNA7?Wyh40. 7 %7fa-Xf;l/XB 8 %7 

u 7i;-)bamu x^y-^ttina, 77-^4 (b j 0 1 a b s ) © 

DNAUiJ— tfO#«ET, WfiS5 0mM Tris-HCl ( P H7. 4), 
1 Om'M MgClz, 1 OmM DTT, 2mM ATPW^a^-b 
•TS. #U=r5t*U5i-f-Ktt, iS]DNA£fiSt§§B iosearch 8600 

*75^ HHW**fflV^**X*73^ b-fk* (Sinhat, 1 9 8 4, 
Giles 1 9 8 5) *ffiffl-T*C fct J: O^dWS. 

jSBLfcDNA&ffifflLT, 3>lffyHafcW7ClilMC 1 06 0 [ 
( L a c I 0 P Z YA ) X7 4, r a 1 U , g a 1 K , s t r A r . h s d R ] 
(Casadabant., 198 3) IHB101 [ hsdS2 0 , supE4 
4_, r e c A 1 3 , a r a- 1 4 , p r o A 2 , 1 a c Y 1 , g a 1 K 2 , r p 
s L 2 0 , xy 1-5 , m t 1 - 1 , X -, F — ] (Ma n i a t i s P>, 19 

8 9) StfDH 5 a [ e n d A 1 , h s d R 1 7 , s u p E 4 4 , t h i - 1 , 
recAl , g y r A 9 6 , r e 1 A , A", $8 0, d 1 a c Z A M 1 5 ] £ 

ffl«*aMS»fcH:L BRtf 2XTY«HS*fflffl-r» (Ma n i a t i s 5, 1 

9 8 9) o 

7°5X = FDNAti7;l/*'JjS«lffi (Ma n i a t i s h, 1 989) KiO 
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mmx d n a : ^mat^L^ D N AIS?iJ^r|B|-m4ftl©(*iai5t*S^-r§ 
ATP :7f7-»5' -H'J>I? 



B S A : ^->lfa-it7;b7*5> 
• P B S : 1 OmMVymmWm, 150 mM NaCl, pH7. 4 0 
d N T P : 2 ' - -r^+i/'J b^S/ F 5 ' - H'J 
DTT : mhWW/ 
k b : *n^s— X 
b p : m»Wo 

j|)H?>Jl :^f'M77- S*PgaOIBrfll a ttP &tf att B SE^'J^r fe "3 7° 

7?X = KpNH 1 6 atta_LLP_S^fe^^^rW77-^077^ 
^Vh^BEfc^A/Tl/^OT, mfg»St LT^fflL It (HasantSzyb 
alski, 1987) 0 C07°5X5 F*EcoR I T?ififl:Lfc„ a t t B gg 
?U (Landy, 1 9 8 9) *^tr* 'J =T5» * b*f- Kft^j«L&. ^'JJj!^ 

t M ? U t f 5 4 7 6 C K W # -9 1 ) 

5' -AATTGTGAAGCCTGCTTTTTTATACTAACTTGAGCGG-3' 

* M ? ? U t f K 5 4 7 7 ( K 70 S ^ 2 ) 

5' - AATTCCGCTCAAGTTAGTATAAAAAAGCAGGCTTCAC-3' 0 

cftC,©*U f l/*^ Ffc/v^'J ^XLTat t BEffJfraffiELfc 
pNH16a (HasantSzybalski, 1 9 8 7) ©4. 2kb 
O Eco R I 77^ yhOO E c o R I SPflHciSISLfc. D H 5 a oMWiMk 
, fflftAf n->*{g#Lfc. c5LTliLfc77X5F* P XL 2 6 4 8 t 
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ffrZLtc (E94*B» o efflux; F(4)R&lRlK:^^rU*7r->?Oa_t_L 
PM a t t B E^'J^tfo Wr , )*77-i?<D'f> ; r? 1 7~ t? (Int^ 
><f ©) OfffflT? 2 pcd a t t aMfcHKaaftSKWOtt ffi KffifcftStt 
fTNfcS. coftJl *i»KEB*hft^9X5K«D«iliEjfti:B1tv-*-fr 

h 2 -d<d a 1 1 mmmm xztitcwmmztiz* 

io-r^-fiyymVtti^y 1-^7X5 Hp XL 2 6 4 8 C E c o R IflMtfc* 
P-^y^Lft (04) „ Mi 77X5 FpUC 4 K I XX (P h a 

rma c i a Biotech.) ti»S 0 ZVfctblC. 7^X5 FpUC 

4 K I XX 10 g^ Eco R I T^fbLfd^ 7^n-xy;b«Mi*iilK J: 0 
#KU 3b^v^->^iiSttv-*-*^tf 1. 6k b 

5 FpXL 2 6 4 8fcil«l/fc. *H«D H 5 a fc»KK»L,T*^VYi/>« 
ttoWilftfcfflftAf n-y*W!Lfc 0 l oof n-yeBfJUWH^n^-r/I/ 

tfji#?£ft, CO^a-yfcpXL 2 6 4 9 (04) fc^bfco C©7°7X5 
F*fl5H^fc*9 2a©*JS»HU IP^ D 12 10 [ h s d S 2 0 , supE 
4 4 , r e c A 1 3 , a r a- 1 4 , p r o A 2 , I a c Y 1 , g a 1 K 2 , _r_ 
p s L 2 0, x y 1 -5 , m t 1-1 , A~, F -, 1 a c I q ] (Sadie 
r 5, 1 9 8 0) t, yr—'J x i s - (X i sK i 1 ") _cj_8 5 7 (Pod 
j a s k a 6, 1 9 8 5) £<fc DrSJSHkLfcD H 1 2 1 OCfcffE-f 3D 1210 

^V^>y (50mg/l) «n*fe2XTY*HLhT?3 0°CT^St$£&tt 
SKlg«S-PB*«», *i-v4i/> (5 0mg/l) **RELfcL 
5 m 1 KSSiSiLft. SM$ (5c m ©01618*1) TK 3 0 °CT 1 6 BISK 
y*a^-->3 y&KJggto*|HJ-Jgia 1 OOmlT'1/1 0 OlgKftfflLfc. 
Cft 0. 3CDODG10 ta-rSST-IHI-^ftTT'l'y+a^-FL 
fc. C OWjfiT««fcO 2 1 



(34) 



1 1 -5 0 0 6 1 8 



£#»*3 0 , CK:BiLfcSL cn^oMTtflBIS^^a^Hft. *K 
, fc**ffikU ^7X5KDNA05^«S*fioft. 75 
X= FpXL 2 6 4 9 0^1^7X5 FDN A©7#n-;*y/l/W«JMKi:/n 
7-f/W4, D 1 2 1 OttTfettBWLftfrrafeD 1 2 1 0 H P*Tt*t>64*» 
o /Co AS*, 4 2°CT' 1 O^^a^-MftfttS 0°CT 1 RfrlffligfcLfc 
D 1 2 1 OHPTii. ^Sil»3^X= Kkta##«E-arr, <fc»)fflaifc:»»LS. 
O Eco R I g|5ffi*m*flS#?M#? t , f-OBg 1 I »fc*3iJ«fc D 
■:Ci53-?t©2fi0^t»;DNA53-?A ,! lgi6?»tlSo foT, 2 00 a t t SBflJBg 

pXL 2 6 4 9 a_t_LKJ:oT75y*V^«tlftHW**W»)liJ 
2ftfc7°7X5 F©$1 1 0 %T'&Zo 

= -•9— KDNAfcHtUKjfflB-erA^-e**©^ 5 =-9—^ 

*7AOffiffl*$«y (Ma n i a t i s h, 1 9 8 9) „ Mic, mM&&tWm 

ffiJS^E^ O <t ? K it D N A 5 i® S A, D N A S^It-r « S» K J: 0 »(■ 
TSCfctfT'tS (ManiatisS, 1 98 9), 

JiJ*feO'J*-*-ae?*^X5 FpXL 2 6 4 9t*D-->ybft (H 
Hff!l2#Ba) o COJ:5*ae?tt, £»)«H£WfcH:WSHpGL2 (Prome 
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ga Biotech. ) fc&jfe-f S3 150bpO Bgl 1 I - B a 

mHIMyl-m COAt»; hli S V 4 0«rot- S V 4 
0(Dfflffl~fu : £— (03Ly}\y^r— ts Phot i n u s pyral i s <D 
A->7i7- &A&¥t, SV4 0Kfi*-r53K';77 J -;Ht»ffi^«ro 3 1 
5 0 b pO B g 1 I I- B am H I 7?^yh^ B am H I T'MLfepXL 
2 6 4 9CQ B am H!SffiK»P--^U **v^S/yB1t*-fey h£*ffia 
p G L 20;l/S/7i5— tfSffli-fey Mcfc-aTWiLfc. C 5 LTfltggLfcT" 
7X=K*pXL 2 6 5 0 fcfft£L7c„ lO^XS KT'te a t t P M' a t t 

**. 7 , 5X=FpXL 2 6 5 0©<fc5*5^-^;Hi, f V KtfXtt-f V H 

7>t°->U> (5 Omg/ra 1) ?:?6tL/i; 2 X T YtpttiT'D l 2 1 OHP 
pXL 2 6 5 Ottl U-y WI/£3 0°CTiggbfc„ ODbio^O. 3(C%^/cB 
4 2"CT-2 0#H, *^3 0i:T'2 0MetU£o (Man 
i a t i 

s 6, 1 9 8 9) afc^kx^^^A^ffi^bfeJaft-fei/^AffiS^ETfilSiL 
(Ma n i a t i s 6, 1 9 8 9), ^^TJMfcx^^^A*^ 77°n;V-/V 
■pttffiLTaSfrseifcKJ;!?, xkry-ADNA*«HLfc. C©DNAti5 
x+h- ^l^tyc fcjyjpJ^Lfeo COtSlffiJ 10 0m e^P s t I vmitLti 
'ik, *{fcx^3;^A*ffl»bft*ft*S/^A«S[«ET?7W!l**lll«bfc (Ma 
n i a t i s 6, 1 9 8 9) „ P!»£:A 1 wN I tXmn I TBIBSfcilMfcLT 
fc|iil-*gj|l)(fl»5ftS. H6-£AJB»*iaiKU *fkx^->*9A(D^S (Man 
i a t i s 6, 1 9 8 9) ft, «Kje£fc£v-*HM^*fc*-rS5xtf- 

fwwoflft-e 1 c t # bfco c <o = x-9— * >i>mwm±j y H h n 
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^ffljfflJ3fcfSgKbfcJ:5ft P hot inus p y r a 1 i s £>;b'>7 17- 
-t?oae?*$«y5-tJ— ?^DNA, IP*. ^7X5 FpXL 2 6 5 0fr?>£fi)t 
LfcS^- ^;I/K*fiS-r*DNA* 1 5 OmM NaClT*«U h7>X 
7x?# 

>ftrg^-rSo y*^*r->;I/75h*yU->;l/X^;l/5V (DOGS, Tra 
n s f e c t a m (g@iffll) , PromegaK Lipofectin 
SEfH) (Gibco-BRL) ^©^©7lJjSh7>X7x^£>h;&«^cD 

iEfea^ikTffiffl-rac^A^sao i0fli:LT, 3J-x±©*#tt-<?h7yx7 

tK IB«c07 0 n hn-;l/ (W i 1 s 5. 1 9 9 4) CtoTSil, HKtuSic 
IBS5 0, 0 0 0f@/7x;KO|iJ-&T4 8 9x/l/Wl/-Mciit5o 3 7 
1CT?2H*Hft, 1 0%v/v>i/flfeiUfil»*lin^ «ia*5%C0z©#«ETT? 
3 7°CT-2 4^K'0'*jL'S>-b-rs. IMPBST'Z@®U !E«££>7°n 
(Promega*7H) D;^7i7- tr'Stt^WJ^-TSo S 

^3fiffiJ5 : N I H3T3ifiCH'yk"hnh7yX7x^>'3> 

HflEglJ 3 KfEHgLfc J: ■? ft P h o t i n u s pyral i s W->7i7- 
■t?<DJie?*^tr5--9— ^DNA, BPS 77* 5 FpXL 2 6 5 0fr&£jS 
Sft*5r.*-»;l/K»^*DNA**AIMWIBfc'ryiihnh5yX7i 
JhU lHJ-5£il*-fe-y h**Et p X L 2 6 5 OSlfSMPG L 2 (P r o m e 
g a Biotech.) *J«8i: LTffifflLfc. ^LfcfflfittVtfXWiSf 
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mmn I H3T3TS0, ^®tuHK2 4^x;l/S»yb-ht«5 0, 00 
0<@/^x;KD|iJ-a-T*gab/c„ 7°5X5 F^r 1 5 OmM N a C 1 "??f&IRU 
'J*7i^^>hRPRl 1 5 3 3 5 COflik ->*t^^r-»b75 

F7*'J ->;l/X-<;l/= > (DOGS, Transfectam , P r 

omega) (Demeneix?,, Int. J. Dev. Biol. 35 (1 
991) 481), Lipofectin (giti&ll) (Gibco-BRL) 
(Fegner-6, Proc. Natl. Acad. Sci. USA 84 (1 
9 8 7) 7 4 1 3) ^Offioa^OrplSft«feflJffl-e#S. 'J*7x^^hO 
lEtti^/DNAO 

«BU «>S/J»jlilM»*d*ftv^«il!l-p««!bfc*, ig«<7x;b=^c D D N A o 
. 5 m g Offl^T* WBSKlia*. 3 7 tT- 2 Bf^tS. 1 0 % v / fj^jfuiff 
*iPA, ,W?:5%C02(D#ffiTT*3 7°CT'4 8BfP^y*i^-M-«o *B 
JB* P B S T 2 HiJfc&U IBttcD7°nhn-;l/ (Promega+7K Pro 
mega Corp. Madison, Wl) tffioTMLuma t LB 
9 5 0 1 (EG et G Berthold, Evry) W->7i7-fffitt 

SUMS** HO J: ^ tfiEfflTtS^Sw-rtOTft*. 
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6-1. 1. 7'7X;KpXL 2 6 5 0 ^Ofr^'J \t V 5 >>>iE?'J 

gmx 

7°?X5 FpXL 2 6 5 0a Pho t inus pyrali s O;V->7i7 

— t?Oiie?^iy*'fe>y r-OjgjH^-Q B am H I gPfifckO,, tO^-O 

Wffi*ffifflUT^<0 2ao*>J 5 \s*=f- F*f n-= y^Lft. 
4 9 5 7 (gE?iJi§-*§3) 

5 ' -GATCCGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGA 
AGAAGAAGAAC-3' 

4 9 5 8 (K?iJ§-5f4) 

5 ' -GATCGTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCT- 
TCTTCTTCTTCTTCTTCG-3 ' 

Hp XL 2 6 5 OK^n-zymt, ±iE©<fc o fc**7y >-**Vi 
U5i>>IS^iJ (G A A) it 

m lO,1i^5 OmM Tris-HCl (pH7. 4), lOmM MgCl 
2 cpTrI&bfc COg-&»%9 5"CSTJrt»bfe^ JifflagCbTiBSfcHJ) 
o < 5 fc<STS-£fc. /vf^'J WXLfttU n 5? * U*^ FE#ft 1 0 n g * 
B am H I TESMtbfc 2 0 0 n g©7"7X5 FpXL2650 tlSU 
3 0ml tLfe. j£@& 7U3-h*DH5T»JM5«bfc. 7>\£fV> ( 

mntn-y*? f 1 M I tBamH I T'^fcbfc. li«^D->a5 0 b p 
tiibPbfc9 5 0 b p O P f 1 M I - B am H I 77^> hWX^iOCi: 
Jb^iJ^b/co CtD^n-yfcjiiRU p X L 2 6 5 1 fctft£b;fc„ 
7°7 X5FpXL265 1 Wi za rd Megaprep^-yF (Pro 
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mega Corp. .Madison, WI) £«fc DSBI£«©J§a*fcfiEoT 

6-1. 2. 7^X5 KpXL 2 6 4 9^Qfr^7l) V-fr^U S^ygflJ 

a) pXL 2 6 4 90Af7Y-»*-b7 h©WflK©*rLV4flPSffiffi©#A 
f^^fcfaiLfcia&T^XS KpXL 2 6 4 9£ E c o R I TtflMbU 

7°7X""i KpUC 4 K I XX (Pharmacia Biotech, Upps 
a 1 a, X^x-xy) Ki*«*-f^S/y*-fey h*Bt)UJLfc. Mft 
46t, 5mgtQ7°7XS KpXL 2 6 4 9£ E c o R IT'iftLft. 4. 2kb 

fee 

iWTtt, 7°"7X=KpXL 1 5 7 l^ffifflLfco CC07 vX = Kte7 7X 5 
KpFRlO (Gene 2 5 ( 1 9 8 3), 7 1 -8 8) a -1 U 

-r->^ae?t^fs-r^puc 4 k i xxt£*-f & 1. 6 kb77W>h^ 

S s t IfcflAlfe. cco^a-^yyti^, *^v-f5/VjiefOB«lci 
5/igOpXL157l ^ Eco R I -eiHffcLfco *-J-V-fS/y»e?K:*fj£ 

^««i*!»lfcJ: t)#*U * "•>*&« Lfc. pXL 2 B 4 904 

. 2kbO Eco RI77»7>h^MLfe„ *B«DH5aTf»Jlia*LT 

Of n-yp3fWM(irn7^;V^«SSti, coT^X- K*n-y*pXL 
2 7 9 1 t^«Lfco 

b) 7^X5 KpXL 2 7 9 1 S/V*-fev KDttW 

7°^X5 KpXL 2 7 9 1 £ S s t I T'MLT^f'?^' v'y^-b'y K£®9 

tfjb/io 4. 2 k by^^y~yh^7iiu~^^m.wm^x*) / 7in.\^ ?fr 

K J e t s o r b (Ge n ome d) fc «t OfMBLfe. 777* 
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* V h *»B l/fc. ±mM D H 5 a (cftmEM&fcffflft* * n - y £ 7 V h° 5/ U 

COT^X- K^n-y&pXL 2 7 9 2i:^Lft„ cC»P->a^Ka t 
t PM a t t B &ffilHfc S a 1 I M Xma I Mffi%mtk*S&» 

■try hSr^XS KpXL 2 7 9 2©2g|5& 

a t t P M a t t B f|l^n-->y 

^7X5 KpXL 2 7 2 7£{£fflLfc 0 iKDT^XS Kfr Xma I t S a 1 I 
■efHftrSfc, ^Dt-^-pCMV, Phot i n u s p y r a 1 is Qjl/ 
■>7 x Olfif, S V 4 0 K £*T 3 # U 7x^;WbgP{uRtf*^7° >J y 

- tf U 5 V ymittts 7 ^ y h *is ») ffi-r c £ tf? t s. tufB** 7" 

U y-*tbf U 5 i?VWffl.Vk<D 2 U J* * l/** K <*W7'J £V-tf- 

5/ a yftrfim-iy^fcicW&ftfc. 
6006: ( §2 ?'J # ^ 1 6 ) 

5 ' -GATCTGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAQAAG 
AAGAAGAACTGCAGATCT-3 ' 

6 0 0 8: C 85 *J 3 # 1 7 ) 

5 ' -GATCAGATCTGCAGTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCT 
TCTTCTTCTTCTTCTTCA- 3 ' 

pXL 2 7 2 7 ±.IC&1±-?%*^7°V y-tt¥V Zi?>m}* S e q u e n 
aseSVers ion 2. 0 (United States Bioche 
m i c a 1 Corporation) IC J: OEMftSl/fc. »6tlfclSStt, 
77 X = 

FpXL2727 ±t*|Rfc#fiE^** ; e^y y-** t° U 5 y^g2?iJA\ * y 
i?^WK6 0 0 6KXF6 0 0 8 OEJIJA^^SiSnSji D , 1 Officii 
(GAA-CTT) 1 7 fl!0^fi**frtyj:i: *UJ5«fU*^K6 
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0 0 8 t*tJSt§llTl3?iJi*S^K^*®?»nfc7 P 7X5 F p X L 2 7 2 7 ±K 
5' - 

GATCAGATCTGCAGTCTCTTCTTCTTCTTCTTCTTCTTCTTCTTCT- 
TCTCTTCTCA- 3 ' (SEQ ID No. 18) 

1 n gCDpXL 2 7 2 7£Xma_ I £ S_aJ_ I T'Mfcbfc„ 3. 7kb©77 
y*yh*7jffn-xy;VS«8c»fc«fc9SHiU »+^J e t s o r 
b (Genomed) titimft, Wm 1. 7mgOpXL 2 7 9 2 
Hma Ifc Sal IT'fiftlfe. 4. 2 k b > h*7iffo-xy/Mt 

**»fcJ:!>#ltU ^HitB+^M etsorb (Genomed) tit) 
»«U pXL 2 7 2 7 £03. 7 k b OXma I - S_a_J_ I 77^ V h tW£ 
Lfco ^IfDH 5 a T»»*K»RtfT >^S/U >Btt©SS?»£«8l*.*P- 

n, CO^n-y*pXL 2 7 9 3t^«Lfc„ K3$73?£ (Man i a t i s 6 
, 1 9 8 9) t^oT^b-fe->7A^S4UE^ffflbT77X5 FpXL 2 7 9 

6-2.= =-9--**±fc#fc*s**:7'y t? u = >»iE?y t ohi 

SfflLf:*7WiNHS (N-fc Fa^*->W5 F, Pharmaci 
a) 1ml TftmtLfcU i T r a pT^ATfeD, *Mtf y7° (SM< 1 m 1 
/#) ££*SLfc„ {sSfflLrc^tUn^U^F^S' *«Sfc:NHzS*fc 

7 77 5 F p X L 2 6 5 1 Kffiffl Lit* U rf* * i^?- KOE9Jtt$aa D T 

5' -GAGGCTTCTTCTTCTTCTTCTTCTT-r (G 53 # # 5} 

77X5 FpXL 2 7 9 3fcffifflLft*y J5t ^U*f- K0B5>JI4*031*)T 
£5 CfrUrfl 16 4 18 ) „ 
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5' - CTTCTTCTTCTTCTTCTTCTT-3' (E W # # 1 9 ) . 

ffiffiffi. ■ 0.2M NaHCOa, 0 .5M NaCl, pH8.3 

fcmwmm ■ 

$§IS7&A: 0.5M x^/-;l/75>, 0.5MNaCl, pH8.3 
O.lMWtt^, 0.5MNaCl, pH4 

Jlfi^F: 2M NaCl, 0 .2MR*&, pH4.5 
If ME: 1M Tris, HC1, pH9, 0 . 5mM EDTA 0 

7J^A£ 6 m 1 © 1 mM H C 1 ^Sfeif Lfdi, ( 1 m 1 4> 5 0 

nmo 1) T?«RLft*y J?^U*f-K**5AI«:liq«.TfllHiaS7 3 0#H 
OTfSo *7A*tt£ffl«*jS3 m 1 , ^?1f«A 6 m K ^T'IISj 

$ b 6mi vvm*&. zmnwmmz-hvh.Kwm.z mm*.. c*>lt 

* y df? * u**- K* C 0 N H*a^fc J: fj a ?,£,»<: #fi*S£Stf*. ts'yi^t 4 
•CT* P B S 0 . 1 % N a N3 cpT-«#-f 

6-3. y-**try = i>'>-a-^iH?u^t?5-^- *;u©=s«fls 

6-3. 1. 7°^X^FpXL 2 6 5 icons 

77X5 FpXL2651*D121 OHPRKtALft. 

COfflBSA« [D1210HP (pXL2651)] £*S60)J 3 KISiffiLfcJ: 5 
£ig*U Phot i n u s p y r a 1 i s.O;l/->7i7" €<D»^?^tr 

*1. 5 m 1 ©5 25 mM Tris 25 HC1 pH 

8, lOmM EDTACtS. 2mlcD0. 2MN a OH, 1%SDS» 
1. 5m 1 C03M^AU^A (pH 5) T**Q #tt:DNA£2 
-/D;V-A3m 1 BHft&O. 5mlO0. 2MSlth'J^A 
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( P H5K 0. 1M NaC lfcfcQ, ±5SO«t5K5^-9--^;Mi:^ns 

* uga Mmt=mimmmmm*B&?z c ttmmn* u rJ? * u*^ 

FA^Afcip^So A5A?:6m 1 (D^^FT^fegt^bTfef , #7 A tin 

AftfttwK-r^* 5 --9— *;i/*sw-rs»**HHisfiT? 2 at^-r 
-h-ra. *?a*i om 1 <Dmmm?-^mLfcm, ii$Et«t5o 

y Ko^iBTfes. i«9S!«j*ta#-rawf8^vx= f p x l 2 e 5 1 a 5 %* 

6-3. 2. 7*7X5 FpXL 2 7 9 3<Pffi»! 

7. 9kbO77X5FpXL 2 7 9 3l:D12 10HPS(CiALft„ £<D 

mmm*mmm3icmmLtc£oicmmu pho 1 1 nu s p v r a 1 1 

I<Dil/->7i7- tr<DiH5?£^t? 4 k bcDS-^-^^fc 3. 9 k b©7°7X 
5 F*£ritLfco ±S«%2 0 0ml fclRt) WLTiS&#8Lfc. fflflffigif * K i 
t Wizard MegaprepCPromega Corp. , Madi 
son, WI) KZQWm%<D&*KVt-oT9Emistco DNA*«»8iZm 
lcOlmM Tris, 1 mM EDTA (pH8) \Ch-otz 0 lW/7^5H 
ify^;l/2 5 0 /i 1%IS?§12. 5ralOiffi(6FT«Lft 0 *7Att6m 

ti5#U G A Ae?JfcH««j^<Dffi5ftffl*J^rs<: t^fg^^U rf* 7 

co^SfcJ:!), p xl 2 7 9 3*»&£i*SftS5= , 9— f ;ncw«f ««« 
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ImM E DT AT2 4 SJHiltfTL/c^ ^y^n/V-;l/T'»S^ 200 

mioHzottofeo L-zm^nrc-^yyjv 1 5 ^ 1*. = --9--^;uc 
tt^s-rsj&^ilBSiAKAO^snfta. 9 k bo^x; kci4#«el4^im 

Effiffi"pa6« S_aJ_ K Xtt*BSi*£J:D£jS**ifc3. 9kbO/7X;Fl: 
ffi^O^A^M-rSo (30/ig) 5 0mMNaC IT'S 

si iig/ii ltwR-r 

2WTOiEJl««Jt?^*f *r2/;U75 K^'J^X^SV (DO 
GS) «0^j«h5yX7x^*yh*ia**. JB^**#/l'ryj'XU JfcB 

^TDNA2fig*ftXf*. 4 8BSIH»fclH%BlDttiU i^JHfcU S&ftft 
U ±»*«fflLT3E«<D7'nFn-;i, fljjjltfPromega^H 

R K 2 <Pjt€?fll p a r O^ffl 

i) ll^ a t t P Rtf a t t B BEffJfrfc^T^XS F, i i) ^X 

ti, RK2 ©jMfc?gg p a r (G e r 1 i t z 5, 19 9 0, J . Bacter 
iol. 172, P 6194) OffifflfCj; 9 cneofiXtW U Jv-JBil* 

) (EberlS, 1994, Mol. Microbiol. 12, p. 131 

) aWafcflFfflt* l^VVl/^-Xfcn- FfS pa r A I6?^gfc 8 - 1 . 
T^X 5 F p X L 2 7 7 7 Rlf p X L 2 9 6 0 
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©*3S 

7°5>X5 FpXL 2 7 7 7&tfpXL 2 9 6 0tt^^-pXL 2 7 7 6fr?> 
11*2*1, «ilLTCo 1 E KD§/hU7°'j3V£, fti-Vfi/ y Ittt^ 3 — F 
f § b 7 y X V> T n 5_<£>«fc? t , /^f'Jt7r-^l (DMJj Ir] a t t P 
Rtf a t t B @a^fe-3o Cft?>©77X5 Ftt a t t P Rtf a t t B lBffJP^C 
»A*nfeae?OjST?fflilU 1$fcpXL 2 7 7 7fcl: (X^TW^Vlf 

ttate^a-K-ra) ^^■b-ybm, t^x^ f p xl 2 9 6 oa 

R K 2 ©ae?ffi£_ar*fc-0. 
8-1. 1. j/M»j?-pXL 2 6 5 8 

^£#-pXL2658 (2. 5 1 3 kh) iipBluescr i pt£4* 
tSColE 10«/JWJ3> (o r i) t, m$l-?-i3-tLTfii-?4zs 
yiftt^n-F-rSF^^X^y^Tn 5.«>31fi? (Km) ££>O 0 Kleno 
wOftfflfcJ:t) B s a 1 5R*HS*¥»K Lfett, P BKS+(Stratagen 
mCA) Ol. 1 5 kbcD B s a I- Pvu I I75^Vh%pUC4K I X 
X ( P h a r m a c i a rfrfIa D a) Ol. 2 k b O Sma I77Wyht^D- 
3>^U 777 

5FpXL2647 *ifi8Lft. :*'J d7 ? K 5 5 4 2 5' (AGC TTC TC 

G AGC TGC AGG ATA TCG AAT TCG GAT CCT CTA GAG CGG CCG CGA GCT CC)3' (E 
?'J#-S# 2 0) RXf5 5 4 3 5' (AGC TGG AGC TCG CGG CCG CTC TAG AGG ATC CG 
A ATT CGA TAT CCT GCA GCT CGA GA)3' (B3?0fi^2 1 ) £*B5f n^7"U 94 
XLftft, pXL 2 6 4 7 Q H i n d I I I aHttK^n-^V^U C 0 UT p 
2 6 5 8*«S&f5. i:o^75 K±tl4, «HiB«l:*^v-r5/vBtt*3 
-F-rsae?g)IBIK»a»P--yy8Mi S sH , No t U Xb a K B. 
am H I , E c o R I , E c o R V, P s t I , Xh o I RXf H i n d I I I A s 

8-1. 2. 7r->'l Pa t t PRtf a t t BEW&Stt^»»-p X L 2 
7 7 6 

^7^-pXL 2 7 7 6 (2. 9 3 kb) ttpBluescr ip t ici*^ 
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sco i e i©H/hU7°U3yi:, *^v-fS/yBtt*3-K-S-*ae?i:, 
»fU*7T-yiOM)5ilft a t t PR tf a t t BB EftJfrfcO (H8#fll) . S. 
a c I Rtf H i n d I I I flSffltf^o-r. y^«l£ffli«Sn4^j; 3 iC-fe^X 
* U rJ? ? F 6 1 9 4 5' (ACT AGT GGC CAT G 



CA T CC GCT CAA GTT AGT ATA AAA AAG CAG GCT TCA G)3' (@E?!l#*f 2 2) £7 
y^-fe > X:* V rf? £ F 6 1 9 5 5' (AGC T CT GAA GCC TGC TTT TTT AT 

A CTA ACT TGA GCG C AT GCA T GG C CA CTA GTA GCT ) 3' (fE^JfP? 2 3) h>U 
7V ^XLftftfc p X L 2 6 5 8 O S a c I Rtf H i n d I I I {folliSMilHk: 
2 9 b p O att B BEffJ (M i z u u c h i ?>, 1980, Proc. Natl 
. Acad. Sci. USA 7 7, p322 0) *mXLk 0 lKDT^XS F 
O att B BBftJfrESfgLTfrg. S p e I ^ N s i I TJHftU N s i I RtfXb 
_a_ I fMESMifc: AoT77y+>^ftS AlilEJiJ^lAL, C 5 LT77 
X5FpXL 2 7 7 6 *£/£f 5„ a t t P BB^Jtj:, HSlt LT (gflffll 2 KE 
«Lft=fc5&) 7°5XS FpXL 2 6 4 9 *yX*V 6 1 9 

0 5' (GCG TCT AGA ACA GTA TCG TGA TGA CAG AG) 3' (BfflFU#*t 2 4) Rtf7 
Vf-bVX* U 3? ^7 M"^ F 6 1 9 1 5' (GCC AAG CTT AGC TTT GCA CTG GA 
T TGC GA)3' (SH?U#^2 5) *«fflU >^ 7 V 94*-*/ a VjBS* 5 0 °C 
fc**1M*;l/*3 0tfY*Jl^**e:i:fc<i:9, PCRiBBfc J; X 
b a IRtf H i nd I I I tiOJHftLftP C RS**7 7— 1 3 

mpEHO Xba I Rtf H i nd I I lfflffllC*u-->?lsTc. mffiSffilli 
, 2748 0-2786 3ffl3T* L ambda II(R. W. Hendrix 
, J . W. Roberts, F . W. S t a h 1 , R. A, We i sbe rgg 
; Cold Spring Harbor Laboratory 1983 
) KiB«3tlT^5 a t t P OMBfllK-aTg. 
8 - 1 . 3. 7^X5 FpXL2777 

7°^X = FpXL2777 (6. 9 kb) lipBluescrip t IC&M? 



(47) 
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$i(!)l/;^X^7-1? (P. GayS, 198 3, J. Bacteriol. 
15 3, p 1 4 2 4) *3-Ffr& s a c Bj tfi^fc.fct)ftltStlfe/<»T l ,J* 
7r—>'10)lB^|q] a t t PMa t t B Eflfc, X^^f/^^VS pRtf 
XH/^h^i/ySmiBffiie^^-KtS^^S p (P. Prent 
k i P,, 1984, Gene 29, p303) £fcO 0 E c o R VREf N s i 

1 F s a c B -S ptt^9X5 FpXL2757 
(F R 9 5/0 1 6 3 2) E£*U p XL 2 7 7 60 E c o R VRt fN s i I 

XL 2 7 7 7*&l£Lka 
8 - 1 . 4. 7°7X5 FpXL2960 

7*7X5 FpXL2960 (7. 3 kb) lipB 1 u e s c r i p t 

*c o 1 E \<Dm>h\sfV^yh, *+v^s/yBtt*3-K-r*3ie?i: % i 

) tS?i0l/;^X^7-if (P. Gay£, 198 3, J. Bacterio 
1 . 15 3, p 1 4 2 4) - H-Tg s a c B »g?Rtf 1 i ) R K 2©3tfi 
?ffi p a r (G e r 1 i t z 5, 1990, J. Bacteriol. 172, 
p 6 1 9 4) iC&Vftm-Zfttc'Wf-VXyT-i/ltDmfifo a t t P Rtfa t 
t BB5^J^feO 0 B am H I *4«* & -3 * -fe «y hp a rH^XS FpXL 2 4 
33 (PCT/FR9 5/0 1 1 7 8) KfiJfcU pXL 2 7 7 7 0 B am H I 
nMfiiStC^ALT p X L 2 9 6 O^ffMLfc 

8-2. $^-^Mtt;-7"7X5 F(Dfflfflgttfc<D#IB 

^7X5 FpXL 2 7 7 7RtfpXL 2 9 6 0 %T&ttffi8ac& D*H»I*D 1 

2 1 OHPfcfAWc. *SaWJ2CISicL/c#|li^cOJ;^}C^ML.T^Ke^ 
tt*8S?atf##f Lfc„ 6 1 0 n mfc*tt*mfi©3fc¥ffi8# 1 . 8t4oft5 

7— tfOSBHM 2°CT-1 5#HIM*lfc& 3 0TCT?3 0»M (H9«S) X 
tt2»IH~l 4B#f^ (0/N) ©fJ£I$IH (Ell 0#«0 «B*-fV*a^-b 
■f§ 0 ( E c o R I ) fcb<«5^:/5X5 F (B g 1 I I) gRfr 
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tH#©WE»*KJ:S^tflatb<tia (HY#B8) , Xtt^SliSiO D N A F 
aw v y tf a t l < «^ W u-x©mfl«fc. gm&tfRttttXttfc A 
JfctS79X= FDNA£7#n-X-y/l/±T-##TL*:„ i) i i) M 

E»*fc«J:*E»{t, i i i) KWV^7-t'A GfiiBfflraflO Xtt^W 
U-X GB&A/&ttr»*0 ©ffifflfcJ:SF#n5>-©£{b, i v) 5-^-^ 
/]/Xtt 5 -7°^ X 5 K £ @#©[*]g|$7 7 ^ * > F ©fcgfiW 7 U *V-tr- -> 
a^EitJ, 3--U— *;VXtt5-75X5 F©j@£^-«*mi*W6£:& 
SESttS. ffl^XS FA 0 fe*»?lOfllO F*Bi;HMIIi3=1h-i'/l' 
( E c o R I) X&3^7^X5F ( Bel l I) &#E®#©i&IIK»JlSfc.J:S 

S*T«o £ft^O^^^77X5Fi[0J^pXL 2 7 7 7 £Dfc P XL 
2 9 6 0OS5)!^L<'J>S^ (810). WM:3 0°C 

T">&< fct> 3 OiWn-Cy+a^- F Lfc*§-g\ 7*7X5 FpXL2777 (Cti 

-mmmn 5 ^ & s #&-r 3 #\ p xl 2 9 e oT-ti^m^n* 

^ (H9&U 1 0pm o p X L 2 9 6 0 7*tt£ftHttl9 (2~10») 
#05^-*;MflH»sn**«, (3 0M) tt#W*ft* (01 0# 

JK) . Sot, p a r &*fllM~f<D/ ^f^77-^10-fyf»7 

—tflWOraigl a ttP Rtf att B I5?U^^^X5 F*fcfWrs*S£i: UT 
* U 37-/ F XuV-&WtttK1&T*&*. 



(49) ^mW- 1 1 -5 0 0 6 1 8 

m m # ^ 1 : * M 7 ? 1/ * f K 5 4 7 6 : 

5 ' -AATTGTGAAGCCTGCTTTTTTATACTAACTTGAGCGG-3 ' 

mmm^r 2 : t m m m f n 4 7 t ; 

5 ' - AATTCCGCTCAAGTTAGTATAAAAAAGCAGGCTTCAC - 3 ' 

mm%^ 3 :t M?OtH' 4 9 5 7 : 

5 ' -GATCCX3AAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGA 3 - 

E *IJ S ^ 4 : t M ^ M f F 4 9 5 8 : 

5 ' -GATQJ'lYLTrCITCITOTCT^ ^ 
IE n S ^ 5 : * «J 3* ? ? V t 9 K # 'J C T T : 

5' - GAGGCTTCTTCTTCTTCTTCTTCTT- 3 ' 
15 J\\ # 6 : ( * 7 7 - i>~ <0 a t t B & ?lj ) : 

5 ' -CTGCTTTTTTATACTAACTTG-3' 

BB 5iJ m ^ 7 : ( X 7 7 - i> <o a t t P SB ?ij ) : 

5 ' - CAGCTTTTTTATACTAAGTTG- 3 ' 

mmm^ 8 : (77-^P220 a t t B & ?iJ ) : 

5' -CAGCGCATTCGTAATGCGAAG-3 ' 

mmm^r 9 : (7t-3*P22© a t t P BE W ) : 

5 ' - CTTATAATTCGTAATGCGAAG- 3 ' 



(50) !(f S¥ 1 1 -5 0 0 6 1 8 

E #J # 1 0 : (7t-3*F80© a t t B BE ) : 

5 ' -AACACTTTCTTAAATGGTT-3 ' 
E ?J f f 1 1 : ( 7 7 - F 8 0 O a t t P E : 

5 ' -AACACTTTCTTAAATTGTC-3 ' 
E *J # *f 1 2 : ( 7 7 - ? H P 1 ffl a t t B ffi JIJ) : 

5 ' - AAGGG ATTT AAAAT CCCTC - 3 ' 
E 5>J S ^ 1 3 : (77-^HPlO a t t P E?J) : 

5 ' -ATGGTATTTAAAATCCCTC-3 ' 
E5lJ#-^14 : (7°5X5 K p S A M 2 © a t t E ?ij ) : 

5 ' -TTCTCTGTCGGGGTGGCGGGATTTGAACCCACGACCTCTTCGTCCCGAA-3 ' 
E *\ # # 1 5 : (H^I'/^TnlO^/^K-XCll 
E«) : 

5 ' - CGTCGAAATATTATAAATT ATCAG ACA - 3 ' 
E ?'J § 1 6 F 6 0 0 6 : 

5 ' - G ATCTG AAGAAG AAG AAG AAGAAGAAG AAGAAGAAGAAGAAGAAGAAGAAGAA - 
G AAC TGC AG AT C T - 3 ' 

IE n * 1 7 :*M3i>l/*f M 0 0 8 : 

5 ' -GATCAGATCTGCAGTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC- 
TTCTTCTTCTTCA- 3 ' 

e m m % 1 8 .- (t y jji > i/*f kg o o 8 c»i6t« ^? 

|fp XL Z 7 2 TJhKSStSEW) : 
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5 ' -GATCAGATCTGCAGTCTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCTTC- 

TTCA-3' 

5>J||f 1 9 : (tMHl'tf Fl 164 18) :■ 

5' -CTTCTTCTTCTTCTTCTTCTT-3 ' 

ge?iJS^20: ( t U ? ? 1/ * f F 5 5 4 2 ) : 

5 ' - AGCTTCTCG AGCTGCAGGATATCGAATTCGGATCCTCTAGAGCGGCCGCGAGC - 



SB 911 # # 2 1 : (t'J^.ntf F 5 5 4 3 ) : 

5 ' - AGCTGGAGCTffiCGGCCGCTCTAGAGGATCCGAATTCGATATCCTGC^ 3 ' 

gfi?iJg-§-22 : t y^t'J rf?ntf F6 1 9 4 : 

5 ' -ACT^OTGGCCATCCATCCGCTCAAGTTAGTATAAAAAAGCAGGCTTCAG-3 ' 
@£?iJH-^23 : 7 >f * >Xt ? I'tf F'6 1 9 5 : 

5 ' - AGCD ^reAftGCCIGCTTr^ ' 

SB ?|J S -*t 2 4 : t > X t 'J i ? ^ i f F 6 1 9 0 : 

5' -GCGTCTAGAACAGTATCGTGATGACAGAG-3' 

E?iJlf-^25 :7>ft>XtM?^tfF6191 : 
5 ' -GCCAAGCTTAGCTTTGCACTGGATTGCGA-3 ' 
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(53) iff g¥ 1 1 -5 0 0 6 1 8 

OJtf : 1 
S n <*> S § : 3 7 
12 m o S : 4* tt 
ft © Dt : 2 * ft 
h # a y - : ft IS « 
@e?lJ©S^: cDNA 
>n -f * -fc -f- 4 **EJ!I : No 
T V -fe > X : No 

AATTGTGAAG CCTGCTTTTT TATACTAACT TGAGCGG 
37 

E £ *t : 2 

K W CD ft $ : 3 7 

S2 W CD S! : $ » 

m o w 2 * m 

h # a - : it ft tt 
g2 3*J CD ffl m : c D N A 

^ -y # -t x -f # a, m n n o 
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r y f- * y X : No 

AATTCCGCTC AAGTTAGTAT AAAAAAGCAG GCTTCAC 
37 

BE $ ^ : 3 

ge n <d & * : 5 7 
ae *j <o s : ^ s$ 
sa <d m. 2 * m 

y. $ a 'J - : &m VI 

mm vmm ■■ cdna 

7 > * * y 7, : No 
ae ?>] 

GATCCGAAGA AGAAGAAGAA GAAGAAGAAG AAGAAGAAGA AGAAGAAGAA GAAGAAC 
57 

ge n m ^ ■ 4 

se n © s $ : 5 7 

se ?y CD M : & « 

« © » = 2 * m 



(55) # g|¥ 1 1 -5 0 0 6 1 8 

h # n i? - : lltt 
@E 9IJ © S m : c D N A 
/W * x 4 * * E 3\ : No 
T > f" * > X : No 
8S ?<] 

GATCGTTCTT CTTCTTCTTC TTCTTCTTCT TCTTCTTCTT CTTCTTCTTC TTCTTCG 
57 

ae?>]#^ : 5 

as w © A * : 2 5 

mn om •. mm 
m © sic = 2 * m 

E?l|fflSl : c D N A 

>W x 4 **EJ! : No 

7 > f- -fe > X : No 

GAGGCTTCTT CTTCTTCTTC TTCTT 
25 



BE n S ^ : 6 



(56) 

sb n O Sk £ : 2 1 

m m © m •. mm 
m<DWt-. 2 *M 

h # n *j - : Iftjjt 
E H © » » : cDNA 

T > ^ -fcr > X : No 

IB n 

CTGCTTTTTT ATACTAACTT G 
21 

EMt^ : 7 

sa © S $ : 2 1 

£ w © m ■■ mm 

l«St: 2 * SI 
H a •? - : it m & 

mm <d mm ■. cdna 

7 > * * > X : No 
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(57) 



ft«¥ 1 1 -5 0 0 6 1 8 



CAG CTTTTTT ATACTAAGTT G 
21 

m n S ^ : 8 

E ?IJ © S $ : 2 1 

SB © : $8 

is © & : 2 * m 

V # D S> - : |S $g ft 

E *] <© « Jg : cDNA 

# -r -f # ;!/ g2 ?lj : No 

7 > ^ -b > X : No 

ge n 

CAGCGCATTC GTAATGCGAA G 
21 

e m # * : 9 

BE m © * : 2 1 

sb w © m •. mm 
mom ■. 2 * it 

h * a y - : it ® tt 
SB ?IJ © a IS : c D N A 



(58) # g|¥ 1 1 -5 0 0 6 1 8 

^-f *tf ^ **EM: No 

T V f- "fe > X : No 

KM 

CTTATAATTC GTAATGCGAA G 
21 

E?>J#^ : 10 
E ?J © S ^ : 1 9 
S^JOi : & H 
®<D% : 2 *I8 

h # d s? - : & m t* 

E ?>J © g *I : cDNA 

^ -1" * -fe r- -f )V £ ?'J : N o 

T>f"-fe>X : No 

e m 

AACACTTTCT TAAATGGTT 

19 

E *J ff ^ : 1 1 
E *J © A * : 1 9 

e ai © ai = mm 



(59) ft m- 1 1 -5 0 0 6 1 8 

« © » : 2 * it 
h # n S> - : g « tt 
E *| 4> S IN : cDNA 
^ ^ ^ 1? r JUil ?IJ : N o 

T>f--fe>X : No 

ej&j 

AACACTTTCT TAAATTGTC 
19 

E?|J#^ : 12 
S2 5IJ CD ft $ : 19 
E W O a : SI 
« © tt : 2 * « 

h * d - : a g « 

ffi?ij©a$: cDNA 
'W **f ^ : N o 

7 > * y X : N o 
E 3*1 

AAGGGATTTA AAATCCCTC 
19 



(60) 

BB?!J#^ : 1 3 

bb m © ft * : 19 
m n © wl : mm 
m<nm : 2 

Hd-; - : g & « 
sb 9i © m m : c D N A 

^-f*tT-( * E 5>J : No 
T > ^ -fe > X : No 

s w 

ATGGTATTTA AAATCCCTC 
19 

IB m m % : i 4 

SB 7IJ © ft $ : 4 9 

SB H © 9 : « S8 

« © IS : 2 *« 

h * n - : a & tt 

BB ?'J © S ffi : cDNA 

**E?J : N o 
7>f L -fe>X : No 
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m m 

TTCTCTGTCG GGGTGGCGGG ATTTGAACCC ACGACCTCTT CGTCCCGAA 
49 

ib m m n : 1 5 

m ft © ft S : 2 7 

se yij ® s : mm 
m © * : 2 * si 
h * □ 5? - : it m tt 

IE ?>] © S St : cDNA 
'W#*f-f*/HlJI|:No 

CGTCGAAATA TTATAAATTA TCAGACA 
27 

HBfl## : 16 
BE ?"l © ft $ : 6 6 
BE m © 9 : 
ft © » : 2 * m 
h sff □ v? — : jg & ft 



(62) iggsp 1 1 -5 0 0 6 1 8 

® mm •. cdna 

A-f *tf / **EW : No 
T > f- -fe > X : No 
E ?<J 

GATCTGAAGA AGAAGAAGAA GAAGAAGAAG AAGAAGAAGA AGAAGAAGAA GAAGAACTGC 
50 

AGATCT 
66 

12 # # : 1 7 
IE ?IJ © g * • 6 6 

ge 9q © : mm 

m <D & : 2 * £ 
h * n ^ - : fi & t* 
E ?'l © « IS : c D N A 

^ 4 # * 4 U & mn n o 

7 > J- -b > X : No 
E 3PIJ 

GATCAGATCT GCAGTTCTTC TTCTTCTTCT TCTTCTTCTT CCTCTTCTTC TTCTTCTTCT 

TCTTCA 
66 

e n m * = is 

E 5IJ © g * : 5 8 
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£ n © m : mm 

m © » : 2 * « 
Ko^ - : K M tt 
12 ?IJ <D « : cDNA 
/n * -b x -f *AEJ! : No 
T > ^ -te > X : No 
15 *| 

GATCAGATCT GCAGTCTCT TCTTCTTCTT CTTCTTCTTC TTCTTCTTCT CTTCTTCA 
58 

BS«^ : 1 9 
c m V> ft S : 2 1 
SS © Si : ft M 
SI © $ : 2 * a 
b * n 5? - : jg £ « 
SZ9lJcDiffi3g: cDNA 
/W 4? -fe 7- 4 U A> BE 91 : No 
7 > -fe > X : No 
IB *| 

CTTCTTCTTC TTCTTCTTCT 
21 



(64) Rfgsp 1 1 -5 0 0 6 1 8 

82?'I§^ : 2 0 
BE ?'J cd S $ : 5 6 
£ W © S! : m 

mom. : 2 $1 
mo-? - : it m vt 
mm<D mm : cdna 

^ * -b f -( * ^1/ E 5IJ : N o 
7 > f- -fe > X : No 

AGCTTCTCGA GCTGCAGGAT ATCGAATTCG GATCCTCTAG AGCGGCCGCG AGCTCC 

B2 W * * : 2 1 
E yj © S : 5 6 

as m © m : « k 

ifi © tt : 2 * fll 
h # n s> - : a ft ft 
S2?'J©a^: cDNA 
'WUt-i **E« : No 
7 > f- * > * : No 
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AGCTGGAGCT CGCGGCCGCT CTAGAGGATC CGAATTCGAT ATCCTGCAGC TCGAGA 

55 

e n s # : 2 2 

gfi *| © g $ : 4 9 

m n © s = mm 

iffll: 2 * m 
HDi? - : * « tt 
gE ?lj © g 31 : cDNA 

/W**-y--frt;l/Efll:No 

7 > * > * : No 

£ n 

ACTAGTGGCC ATGCATCCGC TCAAGTTAGT ATAAAAAAGC AGGCTTCAG 
49 

mnm^ 23 

m n © 5 * : 5 7 

bb w © 3! : m s 

m © ft ■ 2 * & 

b * D i? - : « 11 ft 



(66) 1 1 -5 0 0 6 1 8 

sh m © m m •. c d n a 

# * f * ^ E : No 



AGCTCTGAAG CCTGCTT1TT TATACTAACT TGAGCGGATG CATGGCCACT AGTAGCT 
57 



& ?lj # ^ : 2 4 

£ ?'] © S $ : 2 9 

e w © s ®m 

£ © ft : 2 * « 

h * o s> - •. m m « 

6 7"J © « IS : cDNA 

'W * * * * * e ?d 

7 > ^ > X : No 



GCGTCTAGAA 
29 



e W * * : 2 5 
£ yij © S $ : 2 9 



(67) 

mm <dm : mm 
mvm ■. 2 *« 

V # n if - : it « tt 
E #1 © S B : cDNA 

7 > * * > * : No 

GCCAAGCTTA 

GGATTGCGA 

29 



«fS¥ 1 1 -5 0 0 6 1 8 



GCTTTGCACT 
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Figure 1 
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Figure 2 
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Figure 3 




Figure 4 
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(SJBHHM) 




Figure 7 




Figure 8 
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m 1 0] 

pXL2777 pXL2960 




Figure 10 
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^ pXL2777 pXL2960 



pXL2777 - 

5-t>— £;u- 




- (SCL2960 



-=--y— ^ji/ 



Figure 11 
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see the whole document 
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see the whole document 
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vol. 2, no. 12, December 1984, MATURE 

PUBL. CO., NEW YORK, US, 

pages 1045-1049, XP002005121 

K. B AC KM AN ET AL.: "Use of synchronous 

site-specific recombination in vivo to 

regulate gene expression" 

see page 1045, left-hand column, line 1 - 

page 1049, left-hand column, line 19 


1-48 


A 


US.A.5 227 288 (BLATTNER FREDERICK R) 13 
July 1993 

see column 1. line 12 - column 14, line 
16; claims 1-25; figure 1 


1-48 


A 


EP.A.O 300 422 (DU PONT) 25 January 1989 
see the whole document 
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N. HASAN AND W. SZYBALSK1: "Control of 
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